Using phenomenological formulae, we can deduce the rest masses and intrinsic quantum 
I Introduction
One hundred years ago, classic physics had already been fully developed. Most physical phenomena could be explained with this physics. Black body spectrum, however, could not be explained by the physics of that time, leading Planck to propose a quantization postulate to solve this problem [1] . The Planck postulate eventually led to quantum mechanics. Physicists already clearly knew that the black body spectrum was a new phenomenon outside the applicable area of classic physics. The development from classic physics to quantum physics depended mainly on new physical ideas rather than complex mathematics and extra dimensions of space.
Today we face a similar situation. The standard model [2] "is in excellent accord with almost all current data.... It has been enormously successful in predicting a wide range of phenomena," but it cannot deduce the mass spectra of quarks. So far, no theory has been able to successfully do so. Like black body spectrum, the quark mass spectrum may need a new theory outside the standard model. M. K. Gaillard, P. D. Grannis, and F. J Sciulli have already pointed out [2] that the standard model "is incomplete... We do not expect the standard model to be valid at arbitrarily short distances. However, its remarkable success strongly suggest that the standard model will remain an excellent approximation to nature at distance scales as small as 10 −18 m... high degree of arbitrariness suggests that a more fundamental theory underlies the standard model." The history of quantum physics shows that a new physics theory's primary need is new physical ideas. This paper gives new physical ideas using phenomenological formulae. Using these formulae, we try to deduce the rest masses of quarks.
II The Elementary Quarks and Their Free Excited
States 1). We assume that there is only one elementary quark family ǫ with s = I = and Q = + 2 3 , ǫ d has I Z = - 1 2 and Q = - 2). As a colored elementary quark ǫ u (or ǫ d ) is excited from the vacuum, its color, electric charge, rest mass and spin do not change, but it will get energy. The excited state of the elementary quark ǫ u is the u-quark with Q = III Phenomenological Formulae for Energy Bands 1). In order to deduce the short-lived quarks, we assume a phenomenological energy band formula. There are energy band excited states of the elementary quark ǫ whose energies are given by the following formula:
where − → κ = (ξ, η, ζ). (ξ, η, ζ) are the coordinates of the symmetry axes of the regular rhombic dodecahedron in − → κ -space as shown in Fig.1 and − → n = (n 1 , n 2 , n 3 ), n 1 , n 2 and n 3 are ± integers or zero.
2). If we assume n 1 = l 2 + l 3 , n 2 = l 3 + l 1 and n 3 = l 1 + l 2 , so that
n 1 , n 2 and n 3 are those values of − → n = (n 1 , n 2 , n 3 ) that make
vector (l 1 , l 2 , l 3 are ± integers or zero). For example, n cannot take the values (1, 0, 0) or (1, 1, -1), but can take (0, 0, 2) and (1, -1, 2) . From E( − → κ , − → n ), we can give a definition of the equivalent − → n : for ξ = η = ς = 0, all − → n values that give the same E( − → κ , − → n ) value are equivalent n-values. We show the low level equivalent − → n -values that satisfy condition (5) in the following list (note n i = -n i ): 
3). From Fig.1 , we can see that there are four kinds of symmetry points (Γ, H, P and N) and six kinds of symmetry axes (∆, Λ, Σ, D, F and G) in the regular rhombic dodecahedron. The coordinates (ξ, η, ς) of the symmetry points are:
we can find energy bands as shown in Table 1 : Table 1 The Single Energy Bands of the ∆-Axis (the Γ-H axis) 
2 . Putting (n 1 ,n 2 ,n 3 ) values of the single bands of the Σ-axis (Appendix B, Table B2 of [4] ) into E( k, n), E Γ ( − → n ) and E N ( − → n ), we can deduce energy bands as shown in Table 2 . Table 2 The Single Energy Bands of the Σ-Axis (the Γ-N axis)
IV Phenomenological Formulae for Rest Masses and Intrinsic Quantum Numbers
In order to deduce the short-lived quarks from the energy bands in Tables 1 and 2, we assume that each energy band corresponds to a quark and that the rest mass and intrinsic quantum numbers (I, S, C, B and Q) of the quarks can be deduced using the following phenomenological formulae from the energy bands:
1). For a group of degenerate energy bands (number = deg) with the same energy and equivalent − → n values (6), the isospin of the corresponding excited quark is
2). The strange number S of an excited quark that lies on an axis with a rotary fold R of the regular rhombic dodecahedron is
3). For an energy band with deg < R and R -deg = 2, the strange number of the corresponding quark is deg<R and R-deg = 2, S = S axis +∆S,
where δ( n) and δ(S axis ) are Dirac functions and S axis is the strange number (10) of the axis. For an energy band with − → n = (n 1 , n 2 , n 3 ), n is defined as
If n = 0, ∆S = δ(0) = +1 from (11) and (12). (13) If
Thus, for − → n = (0, 0, 0), from (14), we have S = S Axis +∆S = S Axis -S Axis = 0.
4). If S = +1, we call it the charmed number C (= 1): ; I z < 0, Q = -
for
There is no quark with I z = 0 and S + C + B = 0.
6). Since the most experimental full widths of baryons and mesons are bout 100
Mev, for simplicity, we assume that a fluctuation ∆E of a quark is
The rest mass (m * ) of a quark is the minimum energy of the band. From (4) and (20) the rest mass is
This formula (21) is the united quark mass formula.
V Deducing Quarks from Energy Bands
From deduced energy bands in Table 1 , we can use the above phenomenological formulae (9)- (21) (21), we can find the rest masses (minimE + ∆E). Same flavored quarks with red, yellow or blue colors have the same rest masses and intrinsic quantum numbers, so we can omit their colors. We list all results in Table   3 : Table 3 . The u C (m * )-quarks and the d S (m * )-quarks on the ∆-axis
Similarly, for the Σ-axis, S axis = -2 from (10). For single energy bands, I = 0 from we can deduce rest masses (Min. E + ∆E) of quarks from the energy bands in Table   2 . Same flavored quarks with red, yellow or blue colors have the same rest masses and intrinsic quantum numbers, so we omit their colors. We list all results in Table 4 : Table 11 of [4] we have shown all low energy quarks, the five deduced ground quarks are still the ground quarks of all quarks). The five ground quarks correspond to the five quarks [5] of the current Quark Model. The deduced intrinsic quantum numbers (I, S, C, B and Q ) of the five ground quarks are exactly the same as the five current quarks as shown in Table 5A: Table 5A These mass differences may originate from different energy reference systems. If we use the same energy reference system, the deduced masses of ground quarks will be roughly consistent with the masses of the corresponding current quarks. Of course, the ultimate test is whether or not the rest masses of the baryons and mesons composed of the deduced quarks are consistent with experimental results.
We will deduce the baryons and mesons composed of the quarks in Tables 3 and 4 . Tables 3 and 4 According to the Quark Model [3] , a colorless baryon is composed of three quarks with different colors. From Tables 3 and 4 , we can see that there is a term ∆ of the rest masses in each quark. ∆ is a very large unknown constant. Since the rest masses of the quarks in a baryon are very large (from ∆) and the rest mass of the baryon composed by three quarks is not, we infer that there will be a strong binding energy (E Bind = -3∆) to cancel 3∆ from the three quarks: 
VI The Baryons of the Quarks in
where C is the charmed number and I is the isospin of the baryons.
Using sum laws (23) and (24), we can deduce the rest masses and the intrinsic quantum numbers of baryons from the quarks in Tables 3 and 4 , as shown in Table 6 . Table 6 . The Baryons of the Quarks in Table 3 and Table 4 q Table 6 shows that the deduced intrinsic quantum numbers ( I, S, C, B and Q) of the baryons match experimental results [6] exactly and that the deduced rest masses of the baryons are consistent with more than 98.5% of experimental results. Tables 3 and 4 According to the Quark Model [3] , a colorless meson is composed of a quark q i with a color and an antiquark q j with the anticolor of q i . For the same flavor, the three pairs of colored quark and antiquark (q 
VII The Mesons of the Quarks in
There is a strong interaction between the quark and antiquark (colors), but we do not know how large it is. Since the rest masses of the quark and antiquark in mesons are large (from ∆) and the rest mass of the meson composed of the quark and antiquark is not, we infer that there will be a large portion of binding energy (-2∆) to cancel 2∆ from the quark and antiquark and a small amount of binding energy as shown in the
where ∆ = (Table 4) 4913 (Table7) 3753 (Table 4) .
If q i and q j are both ground quarks, γ(i, j) = 0. If q i and q j are not both ground quarks, for q i = q j , γ(i, j) = -1; for q i = q j , γ(i, j) = +1. S i (or S j ) is the strange number of the quark q i (or q j ). I i (or I j ) is the isospin of the quark q i (or q j ). When we deduce rest masses of mesons, we will omit the ∆ part in the quark and antiquark mass and omit "-2 ∆"binding energy (26).
From the quarks in Tables 3 and 4 , we can use (25) and (26) to deduce the rest masses and the intrinsic quantum numbers (I, S, C, B and Q) of mesons as shown in Table 7 . Table 7 . The Deduced Mesons of the Quarks in Tables 3 and 4 Table 7 shows that the deduced intrinsic quantum numbers match experimental results [7] exactly. The deduced rest masses are more than 97% consistent with experimental results.
VIII Predictions
This paper predicts some quarks, baryons and mesons shown in the following list: (Tables 3 and 4) , baryons (Table 6 ) and mesons ( Table 7 ). The deduced intrinsic quantum numbers match the experimental results [6] and [7] exactly. The deduced rest masses of the baryons are more than 98.5% consistent with experimental results [6] and the deduced rest masses of the mesons are more than 97% consistent with experimental results [7] . 
